The present studies compared the effect of parenteral administration of the proinflammatory cytokine interleukin-1β (IL-1β) on food-seeking behavior under various conditions. IL-1β (100 ng/mouse) decreased home cage consumption of sweetened milk to a greater extent in ad libitum fed mice than in mice that were food-restricted to maintain 85-90% of their free-feeding body weight. When operant responding for milk was maintained under a fixed-ratio 10 response (FR10) schedule of milk delivery, IL-1β (30-300 ng/mouse) significantly decreased milk-maintained responding in mice fed ad libitum, but not in foodrestricted mice. When food-restricted mice were trained under either an FR4 or FR32 response schedule of milk delivery, IL-1β (100-300 ng/mouse) produced significant decreases in FR32, but not in FR4 responding. When responding was maintained under a progressive-ratio 10 response (PR10) schedule of milk delivery, IL-1β (30-300 ng/mouse) dose-dependently decreased breaking points. These results indicate that the effects of IL-1β on food-maintained behavior depend on both the level of motivation (as assessed by food restriction) and on the response cost for the milk (as assessed by ratio requirement). These findings suggest that motivational factors may be capable of attenuating some of the behavioral effects of these agents.
INTRODUCTION
Cytokines are potent endogenous factors thought to mediate fever, inflammation, and related reactions to infection and injury. A substantial body of evidence has shown that the administration of cytokines can have behavioral consequences. For example, peripheral and central administration of interleukin-1β (IL-1β) decreases social exploration, locomotor activity, sexual activity, and food intake (e.g., Dantzer, Bluthé, Aubert, Goodall, Bret-Dibat, Kent, Goujon, Layé, Parnet, & Kelley, 1996; Kent, Bluthé, Kelley, & Dantzer, 1992; Spadaro & Dunn, 1990) . This profile of behavioral changes is similar to the behavioral changes that occur when an organism is infected with a pathogen and is referred to as ''sickness behavior'' (Bluthé, Dantzer, & Kelley, 1992; Larson, Collins, & Weingarten, 1996; Swiergiel, Smagin, & Dunn, 1997) . Based on the similarity between the behavioral effects of pathogens and those of cytokines, it has been argued that cytokines act as mediators between the immune system and the central nervous system (Dunn, 1995; Dantzer, Aubert, Bluthé, Gheusi, Cremona, Layé, Konsman, Parnet, & Kelley, 1999) .
Recently, several lines of evidence have converged to suggest that changes in behavior elicited by pathogens, as well as cytokines, depend on factors that may be
